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Purpose: Several joint speciﬁc tissue alterations have been identiﬁed that
are predictors of subsequent cartilage loss in the knee. Of these, several
studies suggest that one of the strongest predictors is prevalent cartilage
damage. It is unknown which grades of cartilage damage progress most
rapidly in comparison to areas of intact cartilage.
Aims were to assess the risk of progressive cartilage loss for subregions
with different grades of baseline cartilage damage severity in the knee
and also to deﬁne the baseline grade at highest risk for progression.
Methods: The Multicenter Osteoarthritis (MOST) Study is a longitudinal
observational study of subjects with knee OA or at risk of developing OA.
The MRI protocol included axial and sagittal proton density-weighted fat-
suppressed and a coronal STIR sequence (1.0 T extremity system). MRIs
were assessed semiquantitatively according to the modiﬁed WORMS
scoring system, where cartilage is assessed on a scale from 0 to 6.
Included were all knees with available baseline and 30 months WORMS
scores. A knee was deﬁned as having experienced cartilage loss if any
cartilage score increased by a within-grade change at any subregion over
the follow-up period. We examined the relation of cartilage damage at
baseline (score >1) as well as severity of cartilage damage to the risk of
cartilage loss at 30 months using logistic regression models for whole
knee, for the tibio-femoral and for the patello-femoral joints separately.
Subregions with adjacent pathology (i.e. bone marrow lesions, meniscal
damage and meniscal extrusion) were analyzed separately from those
without such pathology. In the regression model we adjusted for baseline
Fig. 1. Risk of cartilage loss at 30 months for subregions with normal
cartilage and with different grades of prevalent baselines damage
severity.
effusion, synovitis, BMI, age, gender, radiographic osteoarthritis severity
and malalignment.
Results: Altogether 18825 subregions of 1367 knees were included.
Of these at baseline 786 (4.2%) showed small focal superﬁcial defects
(=grade 2), 213 (1.1%) exhibited small focal full thickness defects (=grade
2.5), 3244 (17.2%) showed widespread superﬁcial damage <75% of
subregion (=grade 3), 28 (0.1%) exhibited diffuse superﬁcial damage >75%
of subregion (=grade 4) and 1772 (9.4%) showed diffuse full thickness
cartilage loss (grades 5 and 6).
6120 (32.5%) subregions exhibited adjacent pathology. Altogether 1508
(8.0%) subregions showed progressive cartilage loss at follow-up. Risk
of progressive cartilage loss was markedly increased for subregions
with any grade of prevalent cartilage damage (Figure 1) compared to
subregions without prevalent damage. In subregions without adjacent
pathology, focal superﬁcial defects showed the highest risk of subsequent
cartilage loss (adjusted odds ratio [aOR] 9.4, 95% conﬁdence interval
[95% C] 7.0–12.1). Results were comparable for subregions with adjacent
subregional pathology. For subregions with adjacent BMLs in the
patellofemoral joint, only those with small superﬁcial defects (grade
2.0) showed an increased risk (aOR 3.15, 95% CI 1.56–6.35).
Conclusions: In comparison to subregions without cartilage damage,
the risk of subsequent cartilage loss is markedly increased for subregions
with prevalent damage regardless of adjacent pathology. Small superﬁcial
defects have the highest risk of further deterioration in the tibio-femoral
and patello-femoral joints. Treatment of focal cartilage defects to avoid
further cartilage loss in the same subregion might be worth consideration
regardless of location and adjacent pathology.
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Purpose: One of the strongest predictors of subsequent cartilage loss is
prevalent cartilage damage. Abnormally loaded areas of the knee joint are
at increased risk of cartilage loss, and subchondral bone marrow lesions
(BMLs) are likely markers for areas of such abnormal loading. Meniscal
damage and extrusion may cause increased ipsi-compartmental loading
regardless of alignment. Thus, ipsi-compartmental meniscal damage and
extrusion and prevalent BMLs may be considered markers for increased
load to an adjacent cartilage subregion.
The aim was to evaluate the impact of directly underlying BMLs and
meniscal damage (called ‘adjacent’) pathology on the risk of subsequent
cartilage loss at 30 months follow-up stratiﬁed by baseline cartilage
damage severity.Methods:
The Multicenter Osteoarthritis (MOST) Study is a longitudinal
observational study of subjects with knee osteoarthritis (OA) or at risk
of developing OA. The MRI protocol (1.0 T) included axial and sagittal
proton density-weighted fat-suppressed fast spin-echo and a coronal
STIR sequence. MRIs were assessed semiquantitatively according to the
modiﬁed WORMS scoring system (0–6). Included were all knees with
available baseline and 30 months MRI readings of the tibio-femoral joint
(10 subregions).
Ordinal logistic regression was used to estimate the risk of cartilage
loss in each subregion, stratiﬁed by the severity of baseline cartilage
damage. Cartilage loss was deﬁned as at least within-grade progression
in the same subregion. Subregions with adjacent articular pathology were
stratiﬁed in subregions with one, two or three adjacent risk factors (i.e.
meniscal damage, meniscal extrusion and BMLs). Subregions without
adjacent pathology but with the same degree of prevalent cartilage
damage (graded from 0 to 6) were the reference. Additional adjustment
was performed for possible confounders, i.e. baseline effusion, synovitis,
body mass index, age, gender, radiographic osteoarthritis severity and
malalignment.
Results: 13524 subregions of 1365 knees were included. Subregional
baseline cartilage scores were distributed as follows: grade 0: 9747
(72.1%); grade 2: 476 (3.5%); grade 2.5: 173 (1.3%); grade 3: 1983 (14.7%);
grade 4: 49 (0.4%); grades 5 and 6 combined: 1096 (8.1%). 1119 (8.3%)
subregions showed progressive cartilage loss at follow up.
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The risk of progressive cartilage loss for the different grades was
signiﬁcantly increased for most grades (including higher grades with
diffuse full thickness damage at baseline) in subregions where adjacent
pathology was present when compared to subregions without adjacent
pathology as the reference (Figure 1).
For all grades of baseline cartilage damage combined, risk of cartilage
loss increased signiﬁcantly with number of adjacent features (test for
trend p < 0.0001).
Fig. 1. Cartilage loss in the tibio-femoral joint by grade in regard to
adjacent pathology.
Conclusions: For all prevalent grades of cartilage damage in the
WORMS scale, the risk of cartilage loss is markedly increased for
subregions with adjacent pathology indicative of abnormal loading
conditions. Risk is further increased for subregions with more than
one type of adjacent pathology. As risk for cartilage loss is increased
in the presence of subregional pathology, integrity of meniscal
structure/position and subchondral bone marrow is paramount for
cartilage preservation.
360
WORSENING OF DELAYED GADOLINIUM-ENHANCED MRI OF
CARTILAGE (dGEMRIC) INDICES OVER TIME IS ASSOCIATED WITH AN
INCREASE IN CARTILAGE THICKNESS IN THE MEDIAL TIBIOFEMORAL
COMPARTMENT IN A SAMPLE OF MIDDLE-AGED WOMEN: A 2-YEAR
FOLLOW-UP STUDY USING 3.0T MRI
M.D. Crema1,2, D.J. Hunter3, D. Burstein4, L. Li5, N. Krishna4,
F.W. Roemer1,6, F. Eckstein7,8, M-P. Hellio Le-Graverand9, A. Guermazi1.
1Boston Univ. Sch. of Med., Boston, MA, USA; 2Inst. of Diagnostic Imaging
(IDI) and Univ. of Sa˜o Paulo at Ribeira˜o Preto, Ribeira˜o Preto, Brazil; 3Univ.
of Sydney, Sydney, Australia; 4Harvard Med. Sch., Boston, MA, USA; 5New
England Baptist Hosp., Boston, MA, USA; 6Klinikum Augsburg, Augsburg,
Germany; 7Paracelsus Med. Univ., Salzburg, Austria; 8Chondrometrics
GmbH, Ainring, Germany; 9Pﬁzer Inc., New London, CT, USA
Purpose: Delayed gadolinium-enhanced MRI of cartilage (dGEMRIC) is
a useful tool in the detection of early cartilage pathology as it allows
assessment of matrix proteoglycan content. However, it is not known
whether changes in dGEMRIC indices are associated with changes in
cartilage thickness over time. The aim of this study was to determine the
association of changes in the dGEMRIC index with changes in cartilage
thickness in the medial tibiofemoral compartment of knees in a sample
of middle-aged women, over a 2-year period using 3.0T MRI.
Methods: A total of 148 women (one knee per subject) aged ≥
40 years participated in an observational study of knee osteoarthritis
(OA). 3.0T MRI of the study knee was performed at baseline (BL),
12 months, and 24 months follow-up (FU). Three-dimensional (3D)
spoiled gradient recalled echo (SPGR) sequences were acquired for
cartilage thickness measurements. 3D inversion recovery-prepared SPGR
sequences were acquired 90 minutes after intravenous administration
of gadolinium (Gd-DTPA2−) for dGEMRIC assessment. dGEMRIC was
performed at the central (weight-bearing) medial femur (cMF) and
the medial tibia (MT) at BL and 12 months FU. For each subregion,
two groups were considered according to changes in the dGEMRIC
indices: the increase group (the dGEMRIC index at FU was higher
than the one at BL – improvement) and the decrease group (the
dGEMRIC index at FU was lower than the one at BL – worsening).
Cartilage thickness was assessed for each subregion (cMF and MT) at BL,
12 months, and 24 months FU. The association of changes in dGEMRIC
indices between BL and 12 months FU with concomitant changes in
cartilage thickness between baseline and 12 months follow-up, as well as
cartilage thickness changes between 12 months and 24 months FU were
assessed for each dGEMRIC group separately (increase and decrease),
using linear regression models. Adjustments were performed for age,
body mass index (BMI), knee malalignment, and Kellgren-Lawrence (KL)
grade.
Results: The mean age of participants (N=148) was 56.8±8.7, mean
BMI was 29.3±7.5, and 38% of knees had radiographic OA (KL grade
≥ 2). A total of 296 medial regions were included from 148 knees:
185 (62.5%) regions demonstrated an increase in dGEMRIC, whereas
107 (36.1%) regions showed a decrease in dGEMRIC over time. The
remaining 4 (1.4%) subregions exhibited stable dGEMRIC indices over
time. For the increase dGEMRIC group, no signiﬁcant associations were
found with changes in cartilage thickness over time. For the decrease
dGEMRIC group, no signiﬁcant associations were found with changes
